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(54) Sealing assembly for a rotary shaft, in particular of an automotive engine water pump 



(57) A sealing assembly (1) for a pump shaft (2), 
having a metal supporting structure (3), and a sealing 
ring (5) in turn having a main sealing lip (9) and a sec- 
ondary lip (10). which extend axially in opposite direc- 
tions and define an annular cavity (12) together with a 
lateral surface (1 1) of the shaft (2). When undeformed, 
the diameters of the two lips (9, 10) are such as to 
respectively determine a predetermined amount of 
interference and a radial clearance with the shaft (2). 
The sealing ring (5) is so formed as to be deformed 
elastically by the interference fit between the main lip (9) 
and the shaft (2), so as to cause the secondary lip (10) 
to cooperate with the shaft with substantially no interfer- 
ence. The secondary lip (10) is defined between two 
annular sides (13, 14) converging with each other to 
form a sealing edge (15) towards a lateral surface of the 
shaft (2); and the side (14) located on the opposite side 
to the annular cavity (12) is defined by an oblique annu- 
lar surface (16) defining in radial section an acute angle 
with the shaft (2) so as to receive, in use, a sufficient 
radial thrust to raise the secondary lip (10) slightly and 
allow fluid to leak into the annular cavity (12). 
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Description 

The present invention relates to a sealing assembly 
for a rotary shaft, in particular of an automotive engine 
water pump, and which is particularly suitable for fitment 
to a bearing supporting a rotary shaft, for example, of a 
pump. 

Rotary shaft bearings are fitted with various types 
of sealing assemblies. In particular, automotive water 
pumps, in which the sealing assembly is required to 
separate the grease on the ball side of the bearing from 
the water in the pump, are normally fitted with sealing 
assemblies featuring two radial sealing lips. 

Though widely used, and despite the presence of a 
so-called "dust" lip, this type of sealing assembly fails to 
provide for effective protection against external pollut- 
ants. Moreover, the sliding action of the sealing lips on 
the rotary shaft, particularly the innermost main lip 
ensuring actual fluid sealing, results in overheating, 
deterioration and wear of the lips. 

It is an object of the present invention to provide a 
sealing assembly for a rotary shaft designed to elimi- 
nate the aforementioned drawbacks. More specifically, it 
is an object of the present invention to provide a sealing 
assembly ensuring effective protection against external 
pollutants, while at the same time reducing wear of the 
sealing elements. 

According to the present invention, there is pro- 
vided a sealing assembly for a rotary shaft, in particular 
of an automotive engine water pump, and comprising a 
rigid supporting structure; and a sealing ring carried by 
a first face of said supporting structure and so shaped 
as to comprise a first and second annular lip cooperat- 
ing in sliding manner with said rotary shaft; said first and 
second annular lips extending axially in opposite direc- 
tions, and defining a first annular cavity together with a 
lateral surface of said rotary shaft; characterized in that, 
when undeformed, said first annular lip has an inside 
diameter such as to mate with a predetermined amount 
of interference with said rotary shaft, while said second 
annular lip has an inside diameter such as to produce a 
radial clearance between itself and said rotary shaft; 
and in that said sealing ring is so formed as to be 
deformed elastically by the interference fit between said 
first annular lip and said rotary shaft, so as to cause said 
second annular lip to cooperate with said rotary shaft 
with substantially no interference. 

More specifically, said second annular lip is defined 
between two annular sides converging with each other 
to form a sealing edge towards said lateral surface of 
said rotary shaft; a first of said sides, located on the 
opposite side to said first annular cavity, being defined 
by an oblique annular surface defining in radial section 
an acute angle with said rotary shaft so as to receive 
sufficient radial thrust to raise said second annular lip 
slightly and allow fluid to leak between said second 
annular lip and said rotary shaft into said first annular 
cavity. 



In one variation, the sealing assembly according to 
the present invention also comprises a rigid shield inte- 
gral with said rotary shaft; said rigid shield comprising a 
sleeve portion fitted to said rotary shaft and cooperating 
5 in sliding manner with said first and second annular lips, 
and a radially outer flange; said sealing ring also com- 
prising a third annular lip extending axially beyond said 
first annular lip and cooperating in sealing manner with 
said flange. 

w In this case, said first annular lip and said third 
annular lip define, together with said rigid shield, a sec- 
ond annular cavity in which a predetermined amount of 
lubricant is inserted. 

The sealing assembly according to the present 

is invention thus ensures effective protection against 
external pollutants, while at the same time reducing 
wear of the sealing elements. 

A non-limiting embodiment of the present invention 
will be described by way of example with reference to 

20 the accompanying drawings, in which: 

Figure 1 shows a radial section of a sealing assem- 
bly for a rotary shaft, in* accordance with the present 
invention; 

25 Figure 2 shows a radial section of a variation of the 
Figure 1 assembly. 

Number 1 in Figure 1 indicates as a whole a sealing 
assembly for a rotary shaft 2, e.g. the shaft fitted with 
30 the impeller of an automotive engine water pump. 

Assembly 1 comprises a substantially annular, 
rigid, e.g. metal, supporting structure 3 comprising, on 
one face 4, a sealing ring 5 made of elastomeric mate- 
rial. 

35 Sealing ring 5 is fixed in known manner (e.g. 
bonded during curing) to rigid supporting structure 3, 
and, as explained in more detail later on, is located, in 
use, on the inner side of the pump, while a second face 
6, opposite first face 4, of rigid supporting structure 3 is 

40 located on the side facing the bearing (not shown) of 
shaft 2, in particular on the "ball side" of the bearing, 
and contacting a lubricant, e.g. grease. 

Sealing assembly 1 may be located between shaft 
2 and an element of the pump casing, in front of the 

45 shaft bearing, in which case, sealing ring 5 cooperates 
in sliding manner directly with shaft 2. Alternatively, 
sealing assembly 1 may be located between the inner 
and outer rings of the shaft bearing, in which case, seal- 
ing ring 5 cooperates in sliding manner with the inner 

50 ring of the bearing rotating integrally with shaft 2. 

In the following non-limiting description, reference 
is made to the first of the above arrangements, though 
the same obviously also applies to the second, the only 
difference being that shaft 2, as opposed to being the 

55 actual pump shaft, is defined by the rotary ring of the 
shaft bearing. 

Sealing ring 5 is so formed as to comprise two 
annular lips 9 and 10 : a main first annular lip 9 extend- 
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ing axially inwards of the pump; and a secondary sec- 
ond annular lip 10 extending axially in the opposite 
direction to the first. 

Lips 9 and 10 cooperate in sliding manner with 
shaft 2, and define, with a lateral surface 1 1 of shaft 2, 
an annular cavity 12. 

More specifically, sealing ring 5 is so formed that 
the main lip 9. the undeformed shape of which is shown 
by the dash line in Figure 1 , has an inside diameter such 
as to mate with a predetermined amount of interference 
with shaft 2; whereas, in the undeformed condition, i.e. 
before sealing assembly 1 is fitted to shaft 2. the sec- 
ondary lip 1 0 has an inside diameter such as to produce 
a radial clearance between itself and shaft 2. 

The secondary lip 10 is def ined between two annu- 
lar sides 13, 14 converging with each other to form a 
sealing edge 15 towards lateral surface 11 of shaft 2; 
side 13 faces annular cavity 12; while side 14 faces 
away from annular cavity 1 2, and is defined, close to lat- 
eral surface 11 of shaft 2. by an annular surface 16 
defining in radial section an acute angle with shaft 2. 

In actual use, sealing assembly 1 is assembled so 
that main lip 9, which performs the actual sealing func- 
tion, is located, as stated, inwards of the pump; while 
secondary lip 10 is located outwards of the pump, in 
front of the bearing of shaft 2, where it provides for pro- 
tection against pollutants and for preventing other fluids 
and/or dirt from damaging main lip 9. 

In the example shown, in which sealing assembly 1 
is interposed between the operating fluid (water) of the 
pump and the lubricant (grease) of the bearing of shaft 
2, secondary lip 10 contacts the lubricant on the side 14 
side comprising annular surface 16. 

When sealing assembly 1 is assembled, main lip 9, 
the undeformed shape of which, as stated, is shown by 
the dash line in Figure 1 , is so deformed elasticalty as to 
create a radial pressure for sealing shaft 2. 

By virtue of the particular design of sealing ring 5, 
the interference fit between main lip 9 and shaft 2 also 
results in elastic deformation of secondary lip 10 and in 
a reduction in the radial clearance between secondary 
lip 10 and shaft 2, so that, when assembled, secondary 
lip 10 is connected to shaft 2 with substantially no inter- 
ference, i.e. in such a way as to barely skim the lateral 
surface 1 1 of shaft 2. 

During operation of the pump, positive pressure is 
exerted by the lubricant on surface 16 of lip 10, and 
which, on account of the inclination of surface 16. raises 
lip 10 to allow a small amount of lubricant to leak into 
annular cavity 12. 

The lubricant entering annular cavity 12 acts as a 
further barrier for effectively preventing the passage of 
pollutants to main lip 9. 

Moreover, the lubricant inside annular cavity 12 
lubricates main lip 9, which thus slides more smoothly 
along shaft 2 and undergoes less wear. 

Figure 2 shows a variation 1a of the sealing assem- 
bly according to the present invention, which is particu- 



larly suitable for heavy-duty applications. 

Sealing assembly 1a comprises a further rigid, e.g. 
metal, shield 20 integral with shaft 2. and defined by a 
sleeve portion 21 fitted directly to shaft 2. and by a radi- 
5 ally outer flange 22. 

Sealing ring 5 is again so formed as to comprise 
two lips 9 and 10. and also comprises a third lip 23 
extending axially beyond the main lip 9, on the opposite 
side to the secondary lip 10. 
w Sleeve portion 21 of rigid shield 20 cooperates in 
sliding manner with lips 9 and 10, while flange 22 coop- 
erates in sealing manner with third lip 23 to further 
improve the sealing efficiency of assembly 1a. 

Together with rigid shield 20, main lip 9 and third lip 
is 23 thus define a f lukJtight second annular cavity 24. 

At assembly, a predetermined amount of lubricant, 
preferably grease, may be inserted inside cavity 24 to 
act as a further pollutant barrier and reduce the wear of 
sealing lips 9 and 23. 
20 Clearly, changes may be made to the sealing 
assembly as described and illustrated herein without, 
however, departing from the scope of the present inven- 
tion. 

25 Claims 

1 . A sealing assembly (1) for a rotary shaft (2). in par- 
ticular of an automotive engine water pump, and 
comprising a rigid supporting structure (3); and a 
30 sealing ring (5) carried by a first face (4) of said sup- 
porting structure (3) and so shaped as to comprise 
a first (9) and second (10) annular lip cooperating in 
sliding manner with said rotary shaft (2); said first 
(9) and second (10) annular lips extending axially in 
35 opposite directions, and defining a first annular cav- 
ity (12) together with a lateral surface (11) of said 
rotary shaft (2); characterized in that, when unde- 
formed, said first annular lip (9) has an inside diam- 
eter such as to mate with a predetermined amount 
40 of interference with said rotary shaft (2), while said 
second annular lip (10) has an inside diameter such 
as to produce a radial clearance between itself and 
said rotary shaft (2); and in that said sealing ring (5) 
is so formed as to be deformed elastically by the 
45 interference fit between said first annular lip (9) and 
said rotary shaft (2), so as to cause said second 
annular lip (10) to cooperate with said rotary shaft 
(2) with substantially no interference. 

so 2. A sealing assembly (1 ) as claimed in Claim 1 , char- 
acterized in that said second annular lip (10) is 
defined between two annular sides (13. 14) con- 
verging with each other to form a sealing edge (15) 
towards said lateral surface (1 1) of said rotary shaft 
55 (2); a first (1 4) of said sides, located on the opposite 
side to said first annular cavity (12), being defined 
by an oblique annular surface (16) defining in radial 
section an acute angle with said rotary shaft (2) so 
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as to receive sufficient radial thrust to raise said 
second annular lip (10) slightly and allow fluid to 
leak between said second annular lip (10) and said 
rotary shaft (2) into said first annular cavity (12). 

5 

A sealing assembly (1) as claimed in Claim 1 or 2, 
characterized by also comprising a rigid shield (20) 
integral with said rotary shaft (2); said rigid shield 
(20) comprising a sleeve portion (21) fitted to said 
rotary shaft (2) and cooperating in sliding manner w 
with said first and second annular lips (9, 10), and a 
radially outer flange (22); said sealing ring (5) also 
comprising a third annular lip (23) extending axially 
beyond said first annular lip (9) and cooperating in 
sealing manner with said flange (22). is 

A sealing assembly as claimed in the foregoing 
Claim, characterized in that said first annular lip (9) 
and said third annular lip (23) define, together with 
said rigid shield (20), a second annular cavity (24). 20 

A sealing assembly as claimed in the foregoing 
Claim, characterized in that a predetermined 
amount of lubricant is inserted in said second annu- 
lar cavity (24). 25 
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